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€r^^*»a-fcr **»»JR?eD«!ii7Sao- 

. 01*3(2] ±BS/U=a>ai«n:Wt«**i«U, MS? 

±fS3S3Xg€>x^>^c:fc^T. #?5K C~i F 2m+2 
(m:_i«ft) -eSSftS*^, #?SG C?nF2n + 2 (n : 

c»*33H 3 1 : ±tase 2 xa^**yti«:a»ft«©±ii 

tB-PSG «ita U CCOBPSG *»{ fctt*fi»T 'J 

[fSW<0l¥*ffl«:tKW3 20 
[0 0 0 1] 

«BtffisHn *«ro«±; ^^x^osse 
xmcmL. ^ f y — • K-7h • kw>(l 

ightly Doped Drain: feTF^ LDD^jftt*) $tis<DM 
0 SSh5V^7 k *OHii7jffitc:BB'r«feOT**o 
[0 0 0 2]. 

Cfl6*oa«fJ LDDia<0M0SSh5V^ 
«a*nffl«**JB«f CVDS*ffl^T± 

[ooo3]i^t, haao«fi c*mf^*— 

;k: side wall)fc«tt±fiafW«SUTv x.y*-z/{f 

So WIOIBCJ:!), L D D«Jt*3fpMO S S F 5 *o 
[0 0 0 4] LfrU ±I20.Sifc£ffite. 

wx-> ^ -y * m<ommmmmi t ^ -5 pjjb** 

[0 0 0 5] CCDfcisb. 8£3fc, ^K->*-;bOH7-<. so 



ffl¥9-l 2 9 8 7 2 

2 

x * ^ V^ISfcifc+T-itttT, 5^0^:77 *y {fcjk** (H 
F)2^cT)^x v Fx-;/^*>FT*jtQ;St" * K^/VF 1 ) 
F(Dry and Wet) ffitf-»T'SfflSnT^* 0 b** 

So 

- [0 0 0 6] -^hilW-H^^t 

±oy-FBft«*9t»9xy Fx-;/?- 
tyhTOXyfy^U-F^tl/^ 3eic+f--f F 

[0 0 0 7] -)l7hX7f>^X7fb 

-hW, C V DBEftJIOiffiaHlffOtf 

f u-r va«^©-< * y&Anmc ^ ^rr$m £ & s Q 

So 

[0 0 0 8] Sfc— 75\ OT^tf«FBBHB6 2- 1 3 6 0 2 
. 2**»B3;fcl±»BI!|HB6 2- 1 7 3 7 6 3*^«Wfc:BII 

Wx 7 fy^X F 7^i:LT> BffcBW 
tfjfJRStiT^*. ±IBfle*oafbiltt, IS (a) 

ffciI3-2©XffifcRtf6tu BIH (b) £ 5 tec 

€>§{tll3 5-0±JltCC VDffilc<t D.Kftffi3 6«:«i« 

u secna (c) icsr*?^ ±ea<tni3 6* 
Kfrt-.s c £ «:BSiLf So c <dx a tc" x -y ^ f 
[0009] mos h9->^tf(omwtbxmt 

S G (Boron Phosphorus Silicate Glass) BSttKW^ 

cob p s giiu, i»»aK:3:^Tia¥a{traL'»tt* 

[0 0 10] BPS GO'J7n-tt 1 ^gttl?H^ ± 0 



(3) 



ItBBV 9- 1 2 9 8 7 2 



[0 0 1 1] CO/cA6, fflliLtf, 8-9 8 9 3 

4 *4*SL ftMHB 61-2470 7 3 ftlffiBB 6 
3-2 6 5 4.3 1 SfcttWMPF*"- 1 9 6 2 2. 
2^4MRlct4, i4 (a) £fctt (b) £5rVr£3lC< 
CVDStaoTBP S GJl4"6bTi&*Ctft9[«-a-fcfi 
ffc5/U3>(SiN) 4 7*»{ttt*H«Tl?OB!{t^^V^". 

(a) te&i? (b) tC*5t>T, 4'1 ttS/y=3V*tS. 4 
2ttV-FIMfcJL. 4 3tty-FML 4 5ttgttfiWf 
T**), FOB "(b) tC^oi/^Ty-Mlffi4 3±tc*S«$ 
tlT^aOtt, C VDffi£J:5BKt«4 

[0 0 12] 

. — oi±. afbKoflgx f uzia^*»y^>3>u- 
[0013] coj:3aaftiio*jft**«i>T, ait.- 

K*ffl^S^t>t)tC, $il7&<D Y=r<< F^x y FffilC 
"tiiliEfbU !>x y hxyf >yiilCTiStti«0» 
H*tt<bLT««<tiI*««bft*K:. y-X- Fl>-T 

5 (a) f:f>ti; ?i:M0 Si h 7>yX^O±lc C V 
Dtt*c-*0*ftai5 6*it«U- K7^xy>yyil 
KcfcoT, ^[1 (b) tc^-Tck^tc, C OSgftgg 5 6 , 

XSckO, y-htas^OBIIli:^ F^^-^5-. 

■■7*»LT±B»{t>i5 6*»*ra.""cow, nn . 

(c) tsr-fcilc, SttflMM)Kftll5 6l*36£K:lI* 
££ti*o »K{t*fifoT. RIB (d) fcSVTJ: 40 

ate, &&KM5 4S9(c«HKfUi6 0£»J*T*. c 

f w voif-t * y >t?<D®j}k % wBoaAJio 

[0 0 14] *«fl8tt±IBbfc#H«ji!l*E«**«*ifc 

to-c..se*os{b«oraiB^-c > *ofc, six h ux^ 



{tStlteXaTLDDIBifiOMOS h7^X^^l« 
[0015] ' 

• ^ic. m#gn E«o**#K?o«iawffitt. mo s 
y— ma«'>y=i>»«±icjBjsst'r**i 1st, 1 

«»cT±IBS/y 3>^*awt-r*!B2xak**b 
[0016] li^rg 1 BKOBBWrtt-tftt, * 1 xgtc 

- v»fi*v " »2±at«:tev^Tattft-r*o cmao, 
5, ->y3>««oiii^**fb«^**n*. cn 

?JL% K *5 U > T ti\ ^- — /^X7fyy*JflJ± 
[00 171K, X7f>^h7/^lt, CVD 
±1 — fl"JK»*c jSH L TS i yHjg^S 5 VH* N -Hfifftft^B 

u *oaoj»fflaxajc43u^Tc"n6<ois^"6i!iiit 

? h 5 y J: o T*»i*«? OHBtt*qt<tr ^ t 
[0 0 18] *ft, ±EOHifi7?ffifcT}B«*tifcaffi 

itMtt, «e*to l p c v D^tc ^ d n/taaft 

[0 0 19] Sfc, ifi^ y-FB^tHkLTNzO T«l 

.1 %a«fcffi<«iit*cfc^je»T»* 0 cnti. 
FB!ft«*oa*«w*^«i^fc. *As*ifcaisiae. 



(4) 
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ot, KJSil&SSMS.<DiSrf J PT D D B (Time Dependent- 
Dielectric Breakdown) IZ £ &<ISS1£<D{£T£ 1^9 «k 5 

-\co x y > y ©at5*fflih u» a it "«> £ a . a*#<* 

Rt>, M«xy f >yx h J: LTfflV^ ttt« • 
■*«**^3fE#Ttt4l^, ' JtiEM 2 XSlcfci^TBS 

[0 0 2 o] J^oj:3fc:/W^i©«*£atcJ:h 

Co 0 2 1 ] wsazEtto^wttcjR^oHJS^ratt. 

IS^rg 1 E«0««#i* fcfci^T . ±E5/'J = >»*ic 
MH*$J»TS*3Xa*;*6tC*#, ±E3I3X*I0 
TSSft«*X C 2 nFzn. z (n : SSSR) T*S« 20 

[0 0 2 2]-»*3«2E«0»ji*ft-ett;" sixat 

";/a«*a2xafcfc^-ca»{kU ssfcco^ya 

Kfl«iWaa-r«J:-3*cxy^>y*fTio cob*, x 
7f->^XilLT, tf^xC C~i F2 ra .2 (m : 
T'^^n^fX C2nF 2n .2 (n : T*^£ 

So 

[0023] S2xar*jgfiE , afnfcattfkBttt. 100% 

[0 0 2 4] LfrU ±ESKftK€:Xy^>^'Xh-y 

KaafbBioaffi»c*-*>{t*«**a**T, an 

So 

[0 0 2 5] CO«6R#>6, S3Ii'£DX7fV^' 

C~i F2-. 2 (m : g&KSO TSSh«7;l/ 
*ds/^d7;I/*>0— ^^CznF • 50 



2n> 2 (n : gftKSO TS?nS7;l/*ni7;l/y>(i[)-K 
[0 0 2 6] C0a<D*"X*J5l^fttf. *-*V^7X 

a^aft^aftj-rsfcft, saffcaoax? ^>*>- h 

T £ C * CO2 <fc o T bflg co x y ^ > 9 tp S 6 5tt?f 

F 3 T&cDjiTsiz x^^y^i/^ttm^x, mkitm/m 
ftaoxry^->y»K:aa{taiA<a«LTxy^^w 

[0 0 2 7] ±SEO*5»ca»fbll>T||ftBio 
«fc 5 fcSi^S^T'fexy^v*"* h UT#^tcft 

xaoao^^vaAxatcfev^TSA-i'^^asfl: 

[0028] aawta*%±K:iite*na:u^j:a 
"?5saB8<tKti. ao>r*>aAxa^i3^«aA-i r *' 

" — h K— ^OI»±*c*JV^T*a*c:{lFS-r*o B63k ±E 

4¥hit% ±Ef»Kftfflii:raao«nE*wr*aMftM 

[0 0 2 9] W±CDcfc?.^ W*Ig2E«c^a{ji7?ffi^ 

.fctitf. haaoiBOHSJBja-rafca&ox.^^v.^ 
' xa^*v>TaafiJ^afi«ioajRtt*rti±s ! &*c 
fctfRr*Ekao, «kom»{tsnfcxa"e. 

[0 03 0] ISaR^ 3 E«0*»fl«?0«ia»jaStt, 
IS3<S 1 EaoKifi* ffitc J3U\T, ±§e^ 2 xa-CTBdc 

■*tifta»fuato±Bu:BPSG**tau ccdbps 

G*affctt»H«T'J 7D--r.*xa*S.6C*Crci: 

[0031] a«3K3E«o«BeD5artt. a 1 x^^c 



(5) 
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U COSK{tlffi<D±JitCB P S G (Boron Pho 

sphorus Silicates. Glass) *J4SU C<D B P S G <D'J 
7a-^(Sfbtt#SBmT'ff'5o BPSGOU7D— *® 

bp sGWgt^±^€^c^m^ 0 4*5. "a 

[0 0 3 2] kC5T, m tt<ttt#H«T^y7 
□ — ti. BPS G^T^^'J ^ ^SSSE-^y— - MlStC 

Riftgtt^So^o co<fca*3K**±. «7kiRa«Hao 

. iwiai3!«{b/<u7i:LT«iiB-r*fe«); ±re©j:'5ft 20 
hm©r£*i§i*t * c t &*m * ft * . . 

[0 0 3 3] -Tftfe^ ±IB<D£Kg7?i£T*«:. fg2X:g 

[0 0 3 4] g-jfc, B P S GOU7D— *»fttt»H« 30 
U 7 n-Jg^o^PSfb^ffijl^nSo ceo <fc 5 KffirST 

[0 0 3 5] W±<D±3K:, BI*3a3iattOHJi^ffi-e 

t±. mtimmnTB psgou 7d-^tb p s 

ApS *B5ik net OTTUg t a 3 o 
[0 0 3 6] • 

SfeSSOiBtRi] *»W<0SHWO— JBJBtcov^T-H 1 " 
(a) ftl^L (f) tCgoVTl#Bjrtntf; «TOii* 
Ot'Sio 4*5. (Hi (a) ftl^L Of) ti, MOSS. . 

WfcSVTIftffiBITSfco 110 (a) Karri 5 fc, * so 



8 

■ L, £ 6 K cQSl K y — h mffi 3 JfcJBfiK L /Co 4 
43. ±Ey-httftW2<DW*ttl4nini:Lfco £5K. 
kl?§f!JE60keV % K-XfiiO' 3 /cm 2 T"; >^^^>aA 
Ls LDDJf 4^/£bfCo 

[0 0 3 7] ^T, '>U3>»Sl*7^ft7k**(H 
F) t^sffSfe^ L . y- > BfcfbK 2 £ 5nmX y ^ > V L /c 

SRSaEiJp^atALT 100% N 2 0#SMT\ ' 950°CT' 
30»OJ!&jtta*fTt\ B 1 " Cb ). *C5VT J: 3 fc* LDD 

5<Dfigs(ie«5tj:fp±-rso 

C 0 0 3 8 ] ft4b\ ±COa»ftffla*y— 3 <D 

fcio, ±!BBB»tlll5«±,-WT»cBl«|"r*«<, IMF 

^ * -;kdx ^ ^ 1/ <fm k * — > x ^ > f&ttbffl-r 

TET'KWT* HT0I6 OJ««Wk:»rt L-*wntf ft 
5ftv\, 

COO. 3 9] ±atOc]:3tc, S«[{kk:j:^TaaMfcBl5 

.^Mt/cll^, C VD (ChemicalVapor Deposition) 
ffiUlcto-Ti H TO (High Temperature Oxide)^: 300nm' 

(om^Tmm^^. mi (c) »cstJ:5icHT.oii6 

[0 0 4.0] ^0^. C4Fa^TX*ffll\ '20bwOfi/<7 — 
T% y — M18i 3_b43<fctf L D DS 4±OH T 0816 3E: 
x^^V<>lCcfc^T^-r§ 0 COPS. LDDi4-±^ 

O^fr ^r±fSO ^ 3 frCSS L C £ lz & p T N S iOz /S iN 
OJ19?JtA^lRl±L, HI (d) JCSr«fc5K:\ MSSfbBI 

[004 1 ] m^r^ m 1 (ej.tc^^c coi 

KfbJ5i5^iiLT..iD3lHJE6 OkeV, H-X* 1 0 
IS > /cm 2 TlittI^^yiiAt/cc C^tVSA 

[0042] cos/'j i zmfamip^m 

XL. T^ttSitTt 800°CT 1 »H07--;l/Sff 
o/co cntc<fc!5, (Ell (f) tc^-Tcfc-Mc, LDD1 

So ft&> c^7--;b0#tc, gttSR«c±ic*5J:^ 2nm 



(6) 



WMW- 9-1 2 9 8 7 2 
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F f7a-X^ V 7*3&Zf*- F b—~frt X )T h LT#J 
[0 0 4 3] U±(DJ:mz£0. LDDiMJfOMO 

[0 0 4 4] ±f20£?lC, *^M<D&mic&z>m&j 

ffifcittff, 1MF**-/U©Xy^^*B*fc:. gg£ 

tV07 hf -7a-X^U 7$5V^it- h F— 

[0 0-4 5] £ft' % ^(DCVDmvB&fEtlJtSBtik- 

3H«jS**LT^fc#. **«»fflKfett*aWU« 
5 ^ ttS i -Htt^fe <fc O* N-Httd »« -r * « & a ^<£» 

[0 0 4 6] tit, «ftl5^H'>*-;I/X'^ 

l0 9 dyn/cm 2 tDES^T'$»^/Co CftlCjtLT, fl£3fe— 30 

T% MX F UX*'itttW/h*V^kStenT0^«BEC V 
DritCct^^V h^r-f KKOBXH/Xli, 12-18x10 

SiOzfll (NSG, BPSGS) ^l^tlT^D, 

fctt* ±E<o c v DiiiCct 102 homx F uxsiaa 
[0 0 4 7] a*>\ . SKfkJR 5 tf±K<01M F "> 

i£fi»cfl&¥ U 950"CO*ff-TT*tta»ffcBI 5 OHtVtt 
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/ccfcatc. s&fiaajprtT* io.o% N2 0»B*Tsaa-r«c: 
.tfffftu, c nic*^ a»Vti» 5 ^a**^** 

[0 0 4 8] a*5, ±E<D 100% NzOSH^T-JQ-il-rS 
.[0049] 

C<t i ] • 

3N20j?2NO + 2N2 + "-j02 

.[0 0 5 0] ±Efkl fc5VT.fc3.lC. H20*^*N2#X 
So "?£9> Nz07b^NKLTSg£fkfc^La< ^^C 

[0 0 5 1 ] ■Nz0lC-<fc*Si<OS®{kM\ >13t<Dgg 

tf^igtcasts ifgffiikK 5 < a& 0 

T-rsk^3BB«^flfei;«o se-^T, saa?sfi.«. 700 

— 1000°C, *6fc»SL<« 850— 950"CO«SHK:»J1W 

[0 0 5 2] Sfc, BKfM&fMIRfc. Stt»« (LD 
DM4) ±<oy-FK{kM2tOIH/S^»^«H HzOtfffi 

»* 1 2nmgjgtc jgfiR-r S c i: J: * o T *5 1) , £ 

' fc, c coy- F^fkM 2 ay— f ma 3 ojbjs^ox^ 

[0 0.5 3]'^ JtRWyyFft'NzOfflau: 

K*y-F»a®fcorfflu>ssi36tasnTv^3b^ • 
co*a*aftfi«T?«±a*»*tffi^ft«>K:. .^-r 
f ^ * -;kdx«v ^/ ^ -y * af t£ &mtm t <omtRttm& 
. x.yr^v?<Dmmmu\<\ u*>Lcoj;.5 4a. 

.*5tn-K aigfk^fT 5 c 4: £ 5 . ^^^W^P 
[0 0 5 4] ftft, ±Elfc*«0»»lt, *58W*I8 

Gn + 1 F2n,2 Sfcti C2nF2n.2 O^ST'S?n^7^t 
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CtlZ&t), S i Oz /S i N(0»»?tt*;ia±<£-e\ L 
' DD^ K*>*-^Ox-y^/^^^«FJcStt{bBl5*a 

CO 0 5 5] jUtlcioT, ±3d£®#7>mii^ ffi 

SSHfiWtxy^vytfxi: LTffli^nti^ C F 
4 ^CHFb i: O^ft^ ftfc*5t**S iOz /S iNOiitRJt 

ae**xoi t-2k:«lt. ±36<d c. 

n*1 F 2 n*Z £/c& Cz„ Fzn.Z CO^^St?* £ ft 3 7 ^ P 

^ > 10-20 i: 1 ^ s^mmtzm & n s c ■£ #5s 

B?*fc. t&^T. SAfbil 5 OWP^ 3- 4nmfctt« 
[0 0 5 6] Sl02/SiN<oajRJt*S6K:ra±«* 

mcmm i^r ^ <£ 5 x >y ^ vyas^&Ttf* c ^ 

^ Kffi**»fb*-frrj:0WBEl*xy^>ir*fT5c 
[0 0 5 7] gfc, SBEfb«r?T-5IS^. LD'Di4f\©. 

VftXat J/ 'J n 1 *f»4i3*F'\*A U N 2 »ffl 

[0 0 5 8] ftft, ±EoaKfbfflati, —ROS»jagi 
:/7x~7t±, y^ytw^n^rM^^^^I 

fb«o«iPtt«iattPJtitfiBLT««r«<oT, 

[0 0 5 9] ^>7°7--^^il^fttf,.i:t:f5B<J 

x^^>^B$os^Jt^^±^Tg&{b^o^Mo7l. 

#*«o^rao^ ■{bMon«Kn««tR7>««. 
&m<on5fe<D?5t>\ /<#->flDaaifbfcffoT 

[0 0 6 0] #RW©*ffifcffi*fl&<J!) 
JBfflfc-2)V^T, 12 (a) (d) tcS^TSJW 

TfttfWTOtfetJTSSo %*5* WEI' (a) so 
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(d) a, Mos"iJh5.^s;^*o«dE«:^ftBBaxa 
[006.1] Mosffih5>s;^#*Hjftr*iBte, * 
.«ci2i»oioic-ey-htt{biii 2*»au- setcJc 

-xz/^u ^-MBSi 3-*JBj^r«o 
[0 0 6 2] ±EOi/»j3VaSSl."l±i**ife}# 
•- Lfct££&ffi^mc*gAU 100%Nz0#(ig^ 950°C 

tuT^o cosf, (b) tc^-r^atc. 

gggftJM (SiN) 1 4tf 9nm^SL/*C 0 

[006 3] 4*. ±K.©»ttfb«yiw\ — »<OJ»»31 

JpOflfi^ 5>77x— ^*JH^TfToTfcSV\, ^> 

*ffl^fcattfbfflaTjB«*ti«sKfb«oaii»tt; 

[0 0 6 4] «v^r. HttiOTSrffitcseoTy-^- fu 
^fi£t;So ^omos F^>v r x^±tc. raig ( c ) 

^t^^^ lOOnmQffifbs/y n> (N S G) .ffi^3<tt; 
400nmOB P S GH£\ C V DffitC J: QIH^DUI LT B 
P S G/N S GSilfli 1 6*JBfiKU i^TBP S G^ 

^□-nt iqh (d) ^*r<t3tc. ^afbu/c 

[0 0 6 5] ft*5, ±IB^B P S GO'J7DH±, 850 

^O/VaSSfb#fflSvT*30^KO«lS«:*3Sfi"r«o CO 
J; 3 *c v /Wd BMb»H«T«5 U 7 d - *fr 5 z hlz£ 

ht«LTBPSG-<0«Ei6tt^mu ^O^P±itt^i^±^ ' 
WCtm4„ *ft,-±EOBPSG/NSG«I 
Hi 6*JBj5E-r«IBtc, ^y*— 9-«»i:LT, 

5ftTV^S T*t4^ <, fh ^x h^^-> 
^> (TEOS) »0«S*ffl^«ckl£:j:t>* ¥ffitt 

[0 0.6 6] ^Wa«{b»H«OJ:3«:»fbtt» 
HSlT^i. ±120 j: 5 y 7 n— jg^cD^Ptiib^iSii^ 



(8) 



KfBB¥9— 1 2 9 8 7 2 
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[0 0 6 7] ±E<0.fc-5lC. BP S GO¥ffltt*lSl±*' 
fcSRfbBIl. .y 7P.-WFO»ft/^J7 T kLr«ftg 

k*^e* 0 . *<*W*ctt, s/U=i>««<DKfkK<tap 

[0 0 6 8] ±ETHi > BPSGO^n-^ 

*\ comic ft«tt*»H«^Nt3yy-gr*»ffctt» 
7n-saw, bps GO¥afbK«5u^T«t.««a«b 

fc, ■/Nay>-&W»{ttt»HjRTOU7n— tt, nof 
>C)?*MT^p B p^^^WiiJ^n^^^> HClfcOz" 
fcfr5«J«*ft*^«OH2 0 iaotB.PS G<WStt 

[0 0 6 9] SRfURl 4«\ Si-H*fr&feJ:tf 

So 

[0 0 7 0] fu$<DN S GRttB P S GO^PWtt 

jhr^u 7t uTAMi-rs^ «&<bM*^«»ffi»/< 

So 

[007 1] . 4 mmmt urxti^^^y^x 

(SOG) SOGtkliTk^Sht 
^Stf, SBEfblSi 4^7j<»0}iA^K±TS^ , J7i: 

[0 0 7.2] aft, JtETtt, WHWIBIiiLrB P s 

g*hv\ bp sco«i8is9tcaa{tKi 4*»j«r* 

±5fl:#lli:LTt)ft^o 

[0 0 7 3] N2 0fc<fc3Sttfb«<D}BJ«tt. 'J 

[0 0 7 4] ±ETtt, SBrtbtfrSIBlz: ioo 
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% HzO»B«T*»&-r4«*WflBL/t3b^ coffin ru 
[0 0 7 5] 
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* NOTICES* : • - 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** snows the word which can not be translated. 

3 Jn the drawings, any words are not translated. ■ 

[Claim(s)] 

[Claim 1] The 1st process which forms gate oxide and a gate electrode on a silicon 
substrate in the manufacture approach of an MOS mold semiconductor device, and 
100% An N20 gas ambient atmosphere or N20 The manufacture approach of the 
semiconductor device characterized by including the 2nd process which ****** the 
above-mentioned silicon substrate in the mixed-gas ambient atmosphere of N2. 
[Claim 2] Including further the 3rd process which deposits an oxide film on the 
above-mentioned silicon substrate, etches this oxide film, and forms a gate electrode 
side attachment wall) it sets to etching of the 3rd process of the above, and is a 
molecular formula. The gas, the molecular formula which are shown by Cm+lF2m+2 
(nv natural number) The manufacture approach of the semiconductor device according 
to claim 1 characterized by using the gas shown by C2nF2n+2 (n' natural number), or 
these mixed gas. 

[Claim 3] The manufacture approach of the semiconductor device according to claim 1 
characterized by including further the process which deposits BPSG on the upper layer 
of ******** formed at the 2nd process of the above, and carries out a reflow of this BPSG 
by the oxidizing atmosphere. 1 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of 
the MOS transistor of the Rheydt Lee doped drain (Lightly Doped Drain: call LDD 
hereafter) structure about the manufacture approach of a semiconductor device. 
[0002] 

[Description of the Prior Art] Conventionally, the following approaches are learned as 
the manufacture approach of the MOS transistor of LDD structure. First, gate oxide 
and a gate electrode are formed in a P type silicon substrate, and the low concentration 



n mold field of a source drain is formed by carrying out the ion implantation of the 
low-concentration n mold impurity by using this gate electrode as a mask next. Next, an 
oxide film is formed so that the front face of the above-mentioned gate oxide and a gate 
electrode may be covered using a CVD method. 

[0003] Then, it leaves the above-mentioned oxide film only to the side attachment wall 
(sidewall- side wall) of a gate electrode, and etching removes an oxide film. And a high 
concentration n mold field is formed by carrying out the ion implantation of the 
high-concentration n mold impurity by using a gate electrode and the above-mentioned 
sidewall as a mask. A MOS transistor with LDD structure is manufactured according to 
the above process. 

[0004] However, the above-mentioned manufacture approach had the problem that the 
thickness control at the time of the etchback of a sidewall was difficult. That is, when 
gate oxide disappears completely arid etching advances even to a silicon substrate at the 
time of the etchback of a sidewall, it originates in the damage of etching and there is a 
possibility of inviting the increment in the junction leakage current of a diffusion layer 
. and the fall of the drive capacity of a transistor. 

[0005] For this reason, dry cleaning and the sentiment (Dry and Wet) which stop the dry 
etching process of a sidewall on the way conventionally, and process the remainder by 
the wet etchant of a hydrofluoric -acid (HF) system Law is adopted partly. However, by 
this technique, although the problem of the increment in junction leakage current is 
solved, the following new problems occur. 

[0006] That is, since the etching rate in wet etchant is larger than the gate oxide on an 
active region (field which serves as a source drain behind), although the CVD oxide film 
of a sidewall disappears conversely or the CVD oxide film as a. sidewall of a gate 
electrode does not disappear, it becomes very small, and has a possibility, of stopping 
achieving the duty as a sidewall. Therefore, it is necessary to end wet etching with 
extent to which gate oxide remains on an active region. 

[0007] However, the thickness of the gate oxide which remains on an active region is 
easily changed by fluctuation of the dirty rate, of wet etching, dispersion of the 
deposition thickness of a CVD oxide film, etc. Thickness fluctuation of this residual 
membrane is set like ion grouting to subsequent source drain fields, and poses a 
problem. That is, the more a residual membrane becomes thick, at the time of an ion 
implantation, the ion which stops in the film increases, the effective high impurity 
concentration of a source drain falls, and, the more increase of contact resistance is 
invited. 

[0008] Moreover, on the other hand, the method of preparing a nitride etc. as an etching 



stopper for controlling advance of etching to a silicon substrate between a CVD oxide 
film and a silicon substrate is proposed as indicated by JP,62-136022,A or 
JP,62*173763,A. In case the above-mentioned conventional nitride etches the 
above-mentioned oxide film 36 and forms a sidewall 37 in the side face of the gate 
electrode 33 as that example is shown in drawing 3 (a), and it is prepared in the front 
face of the gate electrode 33 and gate oxide 32, an oxide film 36 is deposited on the 
upper layer of this nitride 35 with a CVD method as shown in this drawing (b), and 
further shown in this drawing (c), it prevents that etching advances to a silicon 
substrate 31. Thus, the problem of the over etching of a silicon substrate itself is mostly 
avoidable by forming an etching stopper. 

[0009] Moreover, the approach of forming silicon oxide (the following and BPSG (Boron 
Phosphorus Silicate Glass) it being called the film for short) including boron and Lynn 
by the reflow as an interlayer insulation film of an MOS transistor is learned. This 
BPSG film has the property which carries out self-flattening by heat treatment, and is 
effective in raising the covering nature of wiring of aluminum etc. 

[0010] The conventional proposal of the approach of it being desirable, for example, 
processing in a high-pressure steam gas ambient atmosphere in that the surface 
smoothness of direction which performs the reflow of BPSG under an oxidizing 
atmosphere rather than an inert atmosphere improves, is made. However, a silicon 
substrate oxidizes by the oxygen which diffused the inside of BPSG, and a reflow under 
an oxidizing atmosphere has a problem in that degradation of various semiconductor 
device properties is produced. 

[0011] for this reason — for example, the silicon nitride (SiN) made to deposit on 
JP,58-98934,A, JP,61-247073,A, JP,63-265431,A, or JP,4-.196222,A under the BPSG 
layer 46 with a CVD method as shown in drawing 4 (a) or (b) ■- the approach of using 47 
as oxidization barrier under an oxidizing quality ambient atmosphere is indicated. In 
addition, as for 41, in this drawing (a) and (b), a silicon substrate and 42 is [ that gate 
oxide and 43 are active regions and have deposited a gate electrode and 45 on the gate 
electrode 43 in this drawing (b) ] the oxide films 48 by the CVD method. 
[0012] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned 
conventional approach, other problems occur by the nitride formed as an etching 
stopper or oxidization barrier. One is degradation of device properties, such as an 
increment in the junction leakage current by the film stress of a nitride, and a fall of the 
hot electron resistance of gate oxide. Si-H resulting from the precursor raw material Of 
the nitride in which another was formed by the CVD method - or - N-H coupling The 



hydrogen which remained in the SiN film and was dissociated by subsequent heat 
treatments is the point of fluctuating the interface state density of gate oxide. 
[0013] After oxidizing thermally again, oxidizing an, active-region front face, once 
rationalizing the conditions of dry cleaning and wet etching in above-mentioned dry 
cleaning and the above-mentioned sentiment method, respectively and removing the 
oxide film of an active region at a wet etching process instead of using a nitride in 
consideration of the fault of such a nitride, and forming the thermal oxidation film, the 
method of performing the ion implantation of a source drain is also learned. That is, as 
shown in drawing 5 (a), an oxide film 56 is deposited with a CVD method on a MOS 
transistor, and according to a dry etching process, as shown in this drawing (b), this 
oxide film 56 is etched to the middle. Furthermore, according to a wet etching process, it 
leaves a sidewall 57 to the side face of the gate electrode 53, and the above-mentioned 
oxide film 56 is removed. At this time, as shown in this drawing (c), the oxide film 56 of 
an active region is removed completely. Next, it oxidizes thermally, and as shown in this 
drawing (d), the thermal oxidation film 60 is formed in active-region 54 front face. In 
this case, the thermal oxidation film 60 formed in the active region 54 takes effect in 
respect of prevention of the field channeling of a source drain, and prevention with the 
out diffuse of the ion in activation annealing of subsequent impregnation layers, and an 
auto dope. However, this approach needs a complicated process and it has the trouble of 
inviting the jump of a manufacturing cost. 

[0014] This invention was made in view of each above-mentioned trouble, aims at 
solution of degradation of the device property by the film stress and hydrogen which 
were the trouble of the conventional nitride, and aims at offering the MOS transistor of 
LDD structure at the process simplified more. 
[0015] • ? 

[Means for Solving the . Problem] It is [ the 1st process at which the manufacture 
approach of a semiconductor device according to claim 1 forms gate oxide and a gate 
electrode on a silicon substrate in the manufacture approach of an MOS mold 
semiconductor device in order to solve the above-mentioned technical problem, and ] 
100%. An N20 gas ambient atmosphere or N20 It is characterized by including the 2nd 
process which ****** the above-mentioned silicon substrate in the mixed-gas ambient . 
atmosphere of N2. 

[0016] By the manufacture approach according to claim 1, the silicon substrate which 
formed gate oxide and a gate electrode in the 1st process is ******( e d) in the 2nd process. 
Thereby, while ******** i s formed in the front face of a gate electrode, it is the inside of 
the gate oxide of a silicon substrate surface. ******** i s formed in the interface of a 



silicon substrate by spreading N20, arriving at a substrate front face, and reacting with 
. the silicon atom of a substrate. These ******** demonstrate various effectiveness in the 
process of common knowledge of henceforth in the manufacture approach of the 
semiconductor device of ah MOS mold. For example, there is an operation which 
prevents the field channeling of impregnation ion in the process of the ion implantation 
to a source drain field. Or in the annealing process after an ion implantation, it acts as 
the out diffuse barrier or auto dope barrier of impregnation ion. Moreover, in the etching 
process for forming the gate electrode side attachment wall generally called a sidewall, 
it functions as an etching stopper which inhibits over etching. 

[0017] the nitride currently conventionally formed by the CVD method etc. as ah 
etching stopper - the inside of the film a precursor raw material - originating -■ Si-H 
coupling or - N-H coupling remained, the trap of the hydrogen dissociated from these 
association in the subsequent heat treatment process was carried out to gate oxide, and 
it had the problem that the threshold of a semiconductor device changed with degrading 
hot carrier resistance or the electron traps which are generated as a result, on the other 
hand - the inside of ******** b y the above-mentioned manufacture approach - Si-H 
association -- or - In order that N-H coupling may hardly remain, the above-mentioned 
problem is solved. 

[0018] moreover, ******** formed by the above-mentioned manufacture approach ■- the 
conventional LPCVD - as compared with ******** formed of law etc., film stress is 
stopped low. That is, the increment in junction leakage current and the fall of the hot 
electron resistance of gate oxide resulting from the film stress of ******** are controlled, 
and improvement in a semiconductor device property can be aimed at conventionally. 
[0019] Moreover, it is N20 as recent years and. gate oxide. Although the proposal using 
processed ******** i s a i so ma de, ******** use d as gate oxide needs to stop the nitrogen 
content low with about 1%. This is the fall and TDDB (Time Dependent Dielectric 
Breakdown) of dielectric-breakdown pressure-proofing by the increment in the micro 
roughness of a silicon substrate surface resulting from the introduced nitrogen, if the 
nitrogen content in gate oxide is high. It is because un-arranging, such as a fall of the 
dependability to depend, arises. In order for ******** to be able to inhibit advance of 
etching to a silicon substrate, the conditions whether thickness is thick or nitrogen 
content is high must be fulfilled. That is, although such gate oxide does not have enough 
nitrogen content to use as an etching stopper as it is, either, if re -***>*** i s performed in 
the 2nd process of the above and nitrogen content is raised, it can act effectively as an 
etching stopper. 

[0020] As mentioned above, according to the manufacture approach of claim 1, it 



becomes possible to form ******** which can demonstrate various effectiveness which 
was mentioned above in each process of an MOS mold semiconductor device, without 
producing degradation of a semiconductor device property. 

[0021] The manufacture approach of a semiconductor device according to claim 2 is set 
to the manufacture approach according to claim 1. It sets to etching of the 3rd process of 
the above, including further the 3rd process which deposits an oxide film on the 
above-mentioned silicon substrate, etches this oxide film, and forms a gate electrode 
side attachment wall. Molecular formula Cm+lF2m+ The gas, the molecular formula 
which are shown by 2 (m: natural number) It is characterized by using the gas shown by 
C2nF2n+2 (n* natural number), or these mixed gas. 

[0022] By the manufacture approach according to claim 2, the silicon substrate which 
formed gate oxide and a gate electrode in the 1st process is ******( e d) in the 2nd process, 
and an oxide film is further deposited on this silicon substrate, and it etches so that this 
oxide film may remain only to the side of a gate electrode. At this time, it is a molecular 
formula as etching gas. The gas, the molecular formula which are shown by 
Cm+lF2m+2 (m: natural number) The mixed gas of the gas shown by C2nF2n+2 (n: 
natural^number) or these gas is used. 

[0023] ******** formed at the 2nd process, and 100% An N20 gas ambient atmosphere 
or N20 It is N20 by diluting with N2. Since it is formed in the mixed-gas ambient 
atmosphere by which decomposition is controlled, ****** progresses efficiently and has 
comparatively high nitrogen content. For this reason, the above-mentioned ******** 
may function effectively as an etching stopper which inhibits over etching in the. 3rd 
process. 

[0024] However, in order to make the above-mentioned ******** ac t still more 
effectively as an etching stopper, it is desirable to raise relatively the selection ratio of 
the oxide film on the silicon substrate to ********. For that, it is effective to make a 
carbon compound deposit on the surface of ******** a t the time of etching, and to reduce 
the etching rate of ********. 

[0025] From such a viewpoint, what has the content of carbon higher, than a fluorine 
among CF system gas is suitably used as a type of gas used at the time of etching of the 
3rd process, namely, molecular formula the whole family of fluoro cycloalkane shown by 
Cm+lF2m+2 (m: natural number) - or molecular formula The whole family of the 
fluoro alkene shown by C2nF2n+2 (n- natural number) can be used. Moreover, it is also 
possible to use these mixed gas and the same effectiveness is acquired. 
[0026] The carbon-deposit object which will be generated by the carbon plasma if this 
kind of gas is used is C02 which the etching rate of ******** falls since wrap frequency 



increases the front face of ******** and reacts with the carbon plasma with an oxide 

film on the other hand, and is produced. Etching of an oxide film advances further. 

> 

Consequently, CF4 generally used conventionally As compared with etching by the gas 
of CHF3 system, the selection ratio of ********/oxide film can be raised. Thus, the 
situation where ******** disappears at the time of etching of an oxide film, and etching 
advances even to a silicon substrate is avoidable by having raised the selection ratio of 
********/oxide film. 

[0027] Furthermore, by having raised the selection ratio of ********/oxide film as 
mentioned above, even when the thickness of ******** i s thinner than before, it 
becomes possible to make it act effectively as an etching stopper. That is, it may be 
comparatively thin, possibility that will set like ion grouting after the 3rd process, and 
impregnation ion will stop in ******** by this becomes low, and ******** formed at the 
2nd process can prevent dispersion in a semiconductor device property. 
[0028] Moreover, it becomes easy to make it remain on a silicon substrate so that 
******** may not be removed completely. This residual ******** acts effectively in 
prevention of prevention of the field channeling of the impregnation ion which can be 
set like next ion grouting, the out diffuse of the impregnation ion in the activation 
annealing process of an ion -implantation layer, or aii auto dope. The approach of 
forming the thermal oxidation film in an active region for the purpose of acquiring the 
same operation as above residual ******** conventionally is learned. By the 
above-mentioned conventional approach, the oxide film formed in the active region was- 
once removed by etching, it oxidized thermally again, and the complicated procedure of 
carrying out the reconstititution of the thermal oxidation film was required for the 
active-region front face. On the other hand, by the manufacture approach of this 
invention, since the above-mentioned thermal oxidation film and ******** which has 
the same function can be formed in a comparatively easy procedure, the effectiveness 
that reduction of a manufacturing cost can be aimed at is also done so. 
[0029] As mentioned above, according to the manufacture approach according to claim 2, 
it becomes possible to raise the selection ratio of ********/oxide film in the etching 
process for forming the side attachment wall of a gate electrode, and ******** which 
may function as an etching stopper can be formed at the process simplified more. 
[0030] In the manufacture approach according to claim 1, the manufacture approach of 
a semiconductor device according to claim 3 deposits BPSG on the upper layer of 
******** formed at the 2nd process of the above, and is characterized by including 
further the process which carries out a reflow of this BPSG by the oxidizing atmosphere. 
[0031] By the manufacture approach according to claim 3, the silicon substrate which 



formed gate oxide and a gate electrode in the 1st process is ******(ed) in the 2nd process, ' 
******** is formed, further, BPSG (Boron Phosphorus Silicates Glass) is deposited on 
the upper layer of this ******** y an d an oxidizing atmosphere performs the reflow of 
this BPSG. By performing the reflow of BPSG by the oxidizing atmosphere, the surface 
smoothness of BPSG after a reflow can be raised as compared with a reflow under an 
inert atmosphere like nitrogen gas. In addition, as an oxidizing atmosphere, a 
desiccation oxygen ambient atmosphere, a halogen content oxidizing atmosphere, or a 
water steamy ambient atmosphere can be mentioned, for example. 

[0032] By the way, conventionally, a reflow in an oxidizing atmosphere may have caused 
various problems, such as a fall of the transistor speed by increase of contact resistance 
of a P type field, or increase of the gate oxide of the perimeter of the gate, when 
oxidation advanced even -to the downward silicon substrate and downward gate 
electrode of BPSG. Such a phenomenon may be notably generated in a strong oxidizing 
atmosphere like a water steamy ambient atmosphere. However, since ******** formed 
at the 2nd process functions as oxidization barrier according to the above-mentioned 
manufacture approach, it becomes possible to avoid generating of the above problems. 
[0033] Namely, by the above-mentioned manufacture approach, as for ******** formed 
by ****** in the 2nd process, the nitrogen content of a ******** surface has peak 
concentration in a silicon substrate interface. Moreover, an N20 gas ambient 
atmosphere or N20 By having been formed in the mixed-gas ambient atmosphere of N2, 
the above-mentioned ******** h as the nitrogen content of comparatively high 
concentration, and in order to control diffusion of oxygen or an oxidization kind as 
oxidization barrier, it may function effectively. 

[0034] Moreover, even if processing temperature is low temperature comparatively by 
performing the reflow of BPSG by the oxidizing atmosphere, flattening of a reflow 
configuration is promoted. Thus, when a reflow under low temperature becomes 
possible, the effectiveness that diffusion of the impurity of a substrate can be controlled 
also does so. 

[0035] As mentioned above, by the manufacture approach according to claim 3, since 
can perform the reflow of BPSG by the oxidizing atmosphere, the surface smoothness of 
BPSG can be raised, ******** formed at the 2nd process at this time functions as 
oxidization barrier further and oxidization of a silicon substrate and oxidization of a 
gate electrode are prevented, it becomes possible to prevent degradation of various 
semi-conductor properties. It becomes possible in more detail to prevent increase of 
contact resistance of a P type field, the fall of transistor speed, the increment in wiring 
resistance, etc. 



[0036] 

[Embodiment of the Invention] 

[Gestalt 1 of operation] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 (a) thru/or (f). In addition, drawing 1 (a) thru/or (£) are the 
sectional views showing typically the condition in the main phases of the manufacture 
approach of a MOS transistor. As shown in this drawing (a), first, gate oxide 2 was 
formed on the front face of the P'type silicon substrate 1, and the gate electrode 3 was 
further formed in it on the front face. In addition, thickness of the above-mentioned gate 
oxide 2 was set to 14nm. Furthermore, the ion implantation of Lynn was carried out in 
acceleration voltage 60 keV and 1013/[ of doses ] cm2, and the LDD layer 4 was formed. 
[0037] Then, a silicon substrate 1 is front-washed by the hydrofluoric acid (HF), and it is 
about gate oxide 2. After etching 5nm, it introduces to a heat treating furnace. As heat 
treatment for 30 minutes is performed at 950 degree C and it. is shown in drawing 1 (b) 
in an N20 ambient atmosphere 100%, it is abbreviation about ******** 5 on the LDD 
layer 4 and to the surroundings of the gate electrode 3. Membranes, were formed so that 
it might become 4nm thickness. At this time, it is introduced by the concentration 
distribution whose nitrogen has a peak in a silicon interface, and ******** which grew 
itself Since it becomes the diffusion barrier of N20, growth of ******** 5 stops 
automatically. 

[0038] In addition, having performed above ********** after patterning of the gate 
electrode 3 is based on the following reasons. That is, ******** 5 formed on condition 
that a **** has high nitrogen content, and since the micro roughness of a silicon 
interface is large, it is not suitable as gate dielectric film. For this reason, it is required 
to perform ******, after forming the gate electrode 3 and gate oxide 2, and to form 
above-mentioned ******** 5. i n addition -- and although explained below, since 
above-mentioned ******** 5 needs to function as an etching stopper which controls over 
etching at the time of etching of a sidewall, it must be formed before deposition of the 
HTO film 6 explained below. 

[0039] As mentioned above, after forming ******** 5 by ****** ? ^ s CVD 
(ChemicalVapor Deposition). By law, it is HTO (High Temperature Oxide). It is made to 
deposit by the thickness of 300nm, arid as shown in drawing 1 (c). the HTO film 6 is 
formed. 

[0040] Then, etching removes the HTO film 6 on the gate electrode 3 and the LDD .layer 

4 by the low power of 200W using C4F8 gas. Under the present circumstances, ******** 

5 currently formed on the LDD layer 4 functions as an etching stopper, and the selection 
ratio of Si02/SiN improves, and by having set up the class of etching gas and the 



conditions of exposure light as mentioned above shows to drawing 1 (d) as .-• ******** 
5 - about It remains as a residual membrane which is 2nm, and a sidewall 7 is formed 
in the side face of the gate electrode 3. 

[0041] Then, as shown in drawing 1 (e), it let this ******** 5 pass an( j the ion 
implantation of the arsenic was carried out in acceleration voltage 60keV and 1015/cm2 
of doses. At the time of this ion implantation, surface ******** 5 ac t s as a field 
channeling control layer of ion. 

[0042] Next, this silicon substrate 1 is introduced to a heat treating furnace, and it is 
under an inert atmosphere. Annealing of 1 hour was performed at 800 degrees C. 
Thereby, as shown in drawing 1 (f), the LDD layer 4 and the source drain field 9 are 
activated and formed, in addition, the time of this annealing - an active-region top.- 
about - ******** 5 which remains by 2nm thickness acts effectively as the out, diffuse 
barrier and auto dope barrier of impregnation ion. 

[0043] A MOS transistor with LDD structure is completed . according to the above 
process. 

[0044] As mentioned above, it is abbreviation to an active region, without removing 
******** 5 completely at the time of the etchback of a sidewall according to the 
manufacture approach concerning the gestalt of this operation. Since it remains as a 
2nm residual membrane, it prevents that etching advances even to a silicon substrate 1 
at the time of the above-mentioned etchback. Furthermore, the residual membrane of 
above-mentioned ******** 5 i s se t like subsequent ion grouting, prevents the field 
channeling of impregnation ion, and acts as the out diffuse barrier or auto dope barrier 
of impregnation ion further at the time of activity annealing of subsequent 
impregnation ion. Moreover, the thickness of the residual membrane , of ******** 5 i s 
fully thin to extent which does not become active jamming of an ion implantation. 
Consequently, degradation of the device property of a semiconductor device can be 
prevented. 

[0045] moreover, ******** [ i n / as compared with ******** formed with the 
conventional CVD method / this operation gestalt ] 5 the inside of the film ■-- Si H 
association - or - N-H coupling is not included, that is, - ******** 5 i n this operation 
gestalt although the above-mentioned conventional ******** had the trouble that the 
hydrogen dissociated from these association at the time of heat treatment fluctuated the 
interface state density of gate oxide - SrH association -- and - Since there is no. 
possibility that N-H coupling may remain, the problem of degradation of the 
semiconductor device property by hydrogen is solved. 

[0046] Moreover, when the film stress of the residual membrane after the sidewall 



etching process of ******** 5 was measured, it was the compressive stress of 2 - 4x109 
dyn/cm2. On the other, hand, the film stress of the night RAIDO film by the reduced 
pressure CVD method with which it is generally conventionally used as an etching 
stopper, and film stress is said to be comparatively small is an about two 12 - 18x109 
dyn/cm tensile stress. According to the manufacture approach of the gestalt this 
operation, it is possible to reduce the film stress of ******** so that clearly from this. 
Moreover, although it is necessary to form an insulating protective coat between metal 
wiring after semiconductor device formation, Si02 film (NSG, BPSG, etc.) according 
[ these insulator layers ] to a CVD method is used, and, generally those stress stress is 
tensile stresses. It can set in this operation gestalt. Since stress is compression stress, 
N20 ******** has the effectiveness which eases the film stress of Si02 film by the 
above-mentioned CVD method. 

[0047] In addition, in order for ******** 5 to act on an effective target as an etching 
stopper in the etching process of the above-mentioned sidewall, the thickness of 
******** 5 is thick or it is required for the nitrogen content of ******** 5 to be high, in 
the aforementioned process, the growth thickness of ******** 5 i s dependent on 
processing temperature - the bottom of conditions of 950 degree C -■ the thickness of 
******** 5 - abbreviation It is set to about 3"4nm, and is comparatively thin. For this 
reason, in order to make nitrogen content of ******** 5 as high as possible, as it 
described above, it is within a heat treating furnace. It is desirable to process in an N2Q 
ambient atmosphere 100%, and, thereby, it can make nitrogen content of ******** 5 
comparatively high concentration (about 3"4%).. 

[0048] In addition, the above It is effective when processing N20 gas in the ambient 
atmosphere diluted with N2 gas in addition to the approach of processing in an N20 
ambient atmosphere 100% also raises nitrogen content. This reason is explained below. 
The equilibrium of N20 is as being shown in following ** 1. 
[0049] 
[Formula l] 



[0050] Equilibrium moves to a left part side by [ which are shown in the above _ ization 
1 ] diluting like and N20 gas with N2 gas. That is, it can prevent N20 decomposing and 
stopping contributing to ******, and the nitrogen content of ******** 5 can be raised. 
[0051] Moreover, with the usual oxidation reaction, since the activation energy of 
reaction time is high to the same extent, at low temperature, ****** cannot produce 



****** of Si by N20 easily, and the growth thickness of ******** 5 becomes large, so 
that the processing temperature within a heat treating furnace becomes an elevated 
temperature. However, under an excessive elevated temperature, since oxidation 
advances by 02 produced in decomposition of N20, the problem that the nitrogen 
content of ******** 5 falls arises. Therefore, it is to processing temperature, 700* 1000 
degrees C, and a pan. It is desirable to control in the range of 850 to 950 degree C. 
[0052] Moreover, it is, so that the thickness of the gate oxide 2 on an active region (LDD 
layer 4) is thin in case ****** is performed. Since it is easy to diffuse N20, it is 
advantageous, but it has become in use to form the thickness of gate oxide in about 
12nm in recent years, arid since film decrease of this gate oxide 2 is carried out and it is 
thin enough by the etching processing at the time of formation of the gate electrode 3, it 
does not pose especially a problem. 

[0053] Moreover, it is comparatively soft in recent years. In such ******** } although the 
proposal using ******** which gave about 1% of low -concentration nitrogen content by 
N20 processing as gate dielectric film is also made, since nitrogen content is low, at the 
time of the etchback of a sidewall, a selection ratio with an oxide film is low, and control 
of etchback is difficult. However, even if it is the. case where such ******** i s used, it 
becomes possible by performing hard re -****** ? as this operation gestalt explained for 
nitrogen content to be raised and for it to be made to function effectively as an etching 
stopper. . 

[0054] In addition, the above-mentioned gestalt of operation does not limit this 
invention, and modification various by within the limits of invention is possible for it. 
For example, although the example which used C4F8 gas as etching gas was explained 
above A type of gas with more carbon not only among this but CF system gas than a 
fluorine, Cn+lF2n+2 [ namely, ] - or - C2nF2n+2 By using the gas of the fluoro 
cycloalkane expressed with a molecular formula, or a fluoro alkene system It is possible 
to raise the selection ratio of Si02/SiN, and to make ******** 5 remain at the time of 
the etchback of a LDD sidewall. 

[0055] In addition, generally it is conventionally used as etching gas with the 
above-mentioned type of gas by experiment. If the selection ratio of Si02/SiN in each 
with CF4 or CHF3 system gas is surveyed 1-2 of conventional gas receiving — **** 
Cn+lF2n+2 - or - C2nF2n+2 By etching by the gas of the fluoro cycloalkane expressed 
with a molecular formula, or a fluoro alkene system, it has checked that a high selection 
ratio called 10*20 could be obtained. Therefore, the thickness of ******** 5 It is possible 
to make it fully function as three to 4 nm as an etching stopper, even if comparatively 
thin. Moreover, in the process of an ion implantation, the probability for impregnation 



ion to stop in ******** 5 becomes low according to the thickness of ******** 5 being thin, 
and the effectiveness that dispersion in a semiconductor device property is controlled is 
done so. 

[0056] Moreover, in order to raise the selection ratio of Si02/SiN further, it is effective to 
make a carbon compound easy to lower RF power at the time of etching, and to deposit 
on ******** 5 front face, to lower etching temperature so that it may be easy to deposit 
on silicon substrate 1 front face, without the generated carbon compound steam-izing, to 
worsen a degree of vacuum and to etch with high pressure more, etc. 

[0057] Moreover, in case ****** is performed, when apprehensive [ with the class of 
impregnation ion or its dose to the LDD layer 4 ] about a residual defect being 
introduced into an active region, a silicon substrate 1 is introduced to a heat treating 
furnace after an ion implantation, and it anneals in N2 ambient atmosphere, and it is 
gas further. Package heat treatment which changes to N20 and ****** ma y be 
performed. 

[0058] In addition, lamp ANIRA other than a common heat treating furnace may be 
used for above ********** ? anc i it may perform it. Irradiate the light containing the 
wavelength absorbed by silicon, the silicon wafer itself is made to generate heat, lamp 
ANIRA can carry out the temperature up of the processed material quickly, and since 
the thickness of ******** moreover formed grows in proportion to the processing time, 
control of thickness is easy for it. 

[0059] In addition, rather than the approach of etching [ many ] and controlling 
thickness, after forming ******** thickly in order that the residual film thickness after 
etching of ******** ma y affect a device property although a thick film can be formed 
comparatively easily if lamp ANIRA is used, while making it grow up with sufficient 
control of a thin film, the approach of raising the selection ratio at the time of etching, 
and maintaining the thickness of the residual membrane of ******** can a bsorb 
thickness fluctuation of an oxide film. Furthermore, it is advantageous also from a 
viewpoint of a micro loading effect that the direction of the latter approach becomes 
severe with detailed-izing of a pattern. 

[0060] [Gestalt 2 of operation] It will be as follows if other gestalten concerning 
operation of this invention are explained based on drawing 2 (a) thru/or (d). In addition, 
this drawing (a) thru/or (d) are the sectional views showing the configuration of a MOS 
transistor in order of the main production processes. 

[006 1] First, in case a MOS transistor is manufactured, as shown in this drawing (a), 
gate oxide 12 is formed by 12nm thickness on the P type silicon substrate 11, and a CVD 
method is used further, and it is the silicide film. It deposits by the thickness of 400nm, 



patterning of this silicide film is carried out with photolithography, and the gate 
electrode 13 is formed. 

[0062] next, it introduces into a heat treating furnace, after washing the . silicon 
substrate 11 above-mentioned whole r 100%N2O ambient atmosphere It processes for 
30 minutes at 950 degrees C. Pass etching processing and washing of the gate electrode 
13 by this processing. The gate oxide 12 which was carrying out film decrease even at 
5nm is N20. In connection with a silicon substrate 11 being ******( e d), that thickness 
by gas It increases to 8nm. Moreover, at this time, as shown in this drawing (b), it is 
newly ******** to the interface of the surroundings of the gate electrode 13, and a 
silicon substrate 11. (SiN) 14 9nm grew. 

[0063] In addition, lamp ANTRA other than a common heat treating furnace may be 
used for above ********** ? an( j it ma y perform it. Irradiate the light containing the 
wavelength absorbed by silicon, the silicon wafer itself is made to generate heat, and 
lamp ANIEA can carry out the temperature up of the processed material quickly. 
Moreover, since the thickness of ******** formed by ********** using lamp ANIRA 
grows in proportion to the processing time, control of thickness is easy for it. As a 
concrete example of equipment of such lamp ANIRA, the heat pulse 4100 grade by the 
heat pulse company can be mentioned. 

[0064] Then, the source drain 15 is formed according to the well-known approach, and, 
thereby, an MOS transistor is completed.* as [ show / in this drawing (c) / on this MOS 
transistor] - the silicon oxide (NSG) film of 100 nm - and - If the BPSG/NSG cascade 
screen 16 is formed, the laminating of the 400nm BPSG film is carried out one by one 
with a CVD method and a reflow of the BPSG is carried out continuously, as shown in 
this drawing: (d), the front face which carried out flattening will be obtained. 
[0065] In addition, processing for 30 minutes is carried out by the reflow of above BPSG, 
and the PAIRO oxidizing atmosphere of 850 degree C. Thus, as compared with a reflow 
in an inert atmosphere like for example, N2 gas, the fluidity of BPSG can raise increase 
and its surface smoothness by performing a reflow in a PAIRO oxidizing atmosphere. 
Moreover, in case the above-mentioned BPSG/NSG cascade screen 16 is formed, surface 
smoothness can be further raised by using the raw material of the tetra-ethoxy silane 
(TEOS) system instead of SiH4 generally used conventionally as a precursor raw 
material. 

[0066] Moreover, since flattening of a reflow configuration is promoted as mentioned 
above in an oxidizing atmosphere like a PAIRO oxidizing atmosphere, the processing 
under low temperature is comparatively possible. The processing under low 
temperature does so the effectiveness that it is desirable when controlling diffusion of 



the impurity of a silicon substrate 11, and the dependability of a semiconductor device 
may be raised. 

[0067] As mentioned above, since a level difference is reduced in case metal wiring of 
aluminum etc. is performed by having raised the surface smoothness of BPSG, the 
degree of freedom and dependability of wiring can be raised. Moreover, since ******** 
14 formed in the silicon interface functions as oxidization barrier at the time of a reflow, 
it can prevent degradation of the various semiconductor device properties produced by 
oxidization of a silicon substrate 11 or the gate electrode 13. Specifically, generating of 
fault, such as an increment in the wiring resistance by the fall of the transistor speed by 
increase of contact resistance of the P type field by oxidation of a silicon substrate and 
increase of the gate oxide of the perimeter of the gate or oxidation of a gate electrode, 
can be inhibited. 

[0068] In addition, although the example which performs the reflow of BPSG by the 
PAIRO oxidizing atmosphere (steam ambient atmosphere) was explained above, you 
may carry out by the desiccation oxygen ambient atmosphere or the halogen content 
oxidizing atmosphere. Generally, although the' reflow processing in a steam ambient 
atmosphere can expect the most remarkable effectiveness in flattening of BPSG, it does 
the almost same effectiveness so also in a desiccation oxygen ambient atmosphere and a 
halogen content oxidizing atmosphere, moreover, the point that a crystal defect is 
controlled by the effectiveness of a halogen, as for a reflow in a halogen content 
oxidizing atmosphere for example, - Little H20 [2 / HC1 and / O ] sub**(ed) It is 
effective at the point that, the further improvement of the surface smoothness of BPSG 
is expectable. 

[0069] furthermore, ******** 14 -- Si"H association : - and '-■ Since N-H coupling is hot 
contained, degradation of a semiconductor device property, such as fluctuation of the 
interface state density of gate oxide which originates in hydrogen and is produced, or 
fluctuation of a transistor threshold, is prevented. 

[0070] Moreover, although the above-mentioned NSG film functions as impurity, 
diffusion barrier of BPSG, since ******** a lso has the function of the impurity diffusion 
barrier, it is also omissible. In this case, it becomes possible to reduce a device level 
difference further. 

[0071] Furthermore, since ******** 14 functions also as barrier which prevents 
diffusion of moisture although moisture is contained in SOG when using a spin-on glass 
(SOG) as an interlayer film, thk complex effectiveness that it can prevent also does so 
that the hot electron resistance of a semiconductor device deteriorates with moisture. 
[0072] In addition, although the above explained the example which forms ******** 14 



before deposition of BPSG, using BPSG as an interlayer insulation film, thickness is 

fully thin, and it is the inside of the film. If it is the film of a class which N20 is spread 

and produces a silicon substrate 11 and a reaction, it is good also as a procedure in 

which ****** is performed after formation of an interlayer insulation film. 

[0073] Moreover, it cannot be overemphasized that formation of ******** by N20 is 

applicable to the poly crystalline silicon formed above a silicon substrate 11. 

[0074] Furthermore, when performing ****** above As the gestalt 1 of said operation 

described although the example processed in an N20 ambient <atmosp here 100% was 

explained in addition, it is with N2. Mixed gas with N20 may be used. 

[0075] 

[Effect of the Invention] As mentioned above, the manufacture approach of the 
semiconductor device concerning invention of claim 1 is [ the 1st process which forms 
gate oxide and a gate electrode on a silicon substrate, and ] 100%. An N20 gas ambient 
atmosphere or N20 The 2nd process which ****** the above-mentioned silicon 
substrate in the mixed-gas ambient atmosphere of N2 is included. 

[0076] While becoming possible to form ******** by which film stress was reduced by 
this, excluding the hydrogen which invites degradation of a semiconductor device and 
becoming possible to offer a semiconductor device according to the process simplified 
more, the effectiveness that the property of this semiconductor device can be raised is 
done so. 

[0077] The manufacture approach of the semiconductor device CQncerning invention of 
claim 2 It sets to etching of the 3rd process of the above, including further the 3rd 
process which deposits an oxide film on a silicon substrate, etches this oxide film, and 
forms a gate electrode side attachment wall. Molecular formula The gas, the molecular 
formula which are shown by Cm+lF2mH-2 (m- natural number) It is characterized by 
using the gas shown by C2nF2n+2 (n* natural number), or these mixed gas. 
[0078] Thereby, it becomes possible to raise the selection ratio, of ********/oxide film in 
the etching process for forming the side attachment wall of a gate electrode, and 
******** which may function as an etching stopper can be formed at the process 
simplified more. Consequently, while being able to prevent degradation of the 
semi-conductor property resulting from over etching and being able to raise the 
property of a semiconductor device, the effectiveness that reduction of a manufacturing 
cost can be aimed at is done so. 

[0079] The manufacture direction of the semiconductor device concerning invention of 
claim 3 deposits BPSG on the upper layer of ******** formed at the 2nd process, and 
includes further the process which carries out a reflow of this BPSG by the oxidizing 



atmosphere. 

[0080] Since can perform the reflow of BPSG by the oxidizing atmosphere, the surface 
smoothness of BPSG can be raised by this, ******** formed at the 2nd process at this 
time functions as oxidization barrier further and oxidization of a silicon substrate and 
oxidization of a gate electrode are prevented, degradation of the semi-conductor, 
property resulting from these oxidization is avoidable. It becomes possible in more 
detail to prevent increase of contact resistance of a P type field, the fall of transistor 
speed, the increment in wiring resistance, etc. Consequently, the effectiveness of 
becoming possible to offer the semiconductor device which has the more excellent 
property is done so. 

[Brief Description of the Drawings] 

[Drawing l] This drawing (a) thru/or (f) are the sectional views in which showing one 
gestalt concerning operation of this invention, and showing typically the condition in 
the main phases of the manufacture approach of a MOS transistor. 

[Drawing 2] This drawing (a) thru/or (d) are the sectional views in which showing other 
gestalten concerning operation of this invention, and showing typically the condition in 
the main phases of the manufacture approach of a MOS transistor. 

[Drawing 3] This drawing (a) thru/or (c) are the sectional views showing typically the 
condition in the main phases of the manufacture approach of the conventional MOS 
transistor. 

[Drawing 4] This drawing (a) and (b) are the sectional views showing typically the 
condition in the main phases of the manufacture approach of the conventional MOS 
transistor. 

[Drawing 5l This drawing (a) thru/or (d) are the sectional views showing typically the 
condition in the; main phases of the manufacture approach of the conventional MOS 
transistor. 

[Description of Notations] 

1 Silicon Substrate 

2 Gate Oxide 

3 Gate Electrode 

6 HTO Film (Oxide Film) 

7 Sidewall (Gate Electrode Side Attachment Wall) 
16 BPSG/NSG Cascade Screen 



[Translation done.] 
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